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APD Module package conceptual design - A

Liquid cooling loop

Al or Cu cover plate

Injection molded
plastic spacer

G10 substrate
APDTE Cooler

• Al cover plate epoxied to spacer / Ag epoxy to TE cooler
• No provision for expansion/contraction of TE cooler Potential 
damage to ball bonds??
• Precision spacing for cookie provided by precision G10 thickness 
(+/- 50 u tolerance) or precision “stops”

cookie
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APD Module package conceptual design - B

• Allows thermal expansion of TE cooler stress relief for bump 
bonds
• Precision spacing for cookie provided by precision G10 thickness 
(+/- 50 u tolerance) or precision “stops”

cookie

Al stiffener plateThermally conductive 
flexible pad
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APD Module package conceptual design - C

• Precision spacing for cookie provided by thin G10 (~ 250 u) or thin 
Kapton (~ 100 u)

Is bump bond technique compatible with Kapton flex circuit? 

Al stiffener plateThermally conductive 
flexible pad
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Photon is our Business

APD array for NOVA

Gold Bump Bonding

Design of APD array

Cooler

Assembly
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Gold Bump Bonding

Diameter : ~100µm
Height : ~50µm
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Gold Bump Bonding -2

Diameter : ~100µm
Height : ~90µm
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Strength of Bump
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Flip chip Bonding

Substrate

Metal pattern

camera

APD
bump

Position tolerance

±20µm
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Requirements for substrate

Thickness of plating :
Ni 5µm MIN / Au 0.5µmMIN

Flatness : ±20µm
Target for alignment

Protection against discharge
Ex. resist film
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Design of APD array (preliminary)
Number of bump : 80

Cathode 
bump

Anode 
bump

Dummy 
bump

Hole of
substrate
(4.6x14.1)

Effective 
active area
(Size:

1x1.95
Pitch:

1.7x2.65)
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TE cooler
Candidate of TE cooler : 

MELCOR  CP 1.4-17-10L
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Assembling procedure

1. Flip chip bonding

2. Inspection

3. Sub-mount

4. Cooler

5. Temp. sensor

6. Inspection
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Assembling procedure

1. Flip chip bonding

2. Inspection

3. Sub-mount

4. -----

5. Temp. sensor

6. Inspection




